In this paper we analyze income tax design in a two member household labor supply model where time spent on consumption together by the two household members is valued differently from time spent apart. We treat consumption as a non excludable public good to members of the household; one example would be where all household members or one alone can watch TV. When jointly consumed, however, TV services are valued more highly than the same consumption undertaken separately. We use this model to numerically investigate the welfare implications of different tax structures. In sharp contrast to existing literature, our results suggest the desirability of subsidizing secondary worker's labor supply. We also relate our discussion to existing individual-household tax unit literature.
Introduction
In this paper, we consider optimal income tax design in a labour supply model where the household values jointly consumed leisure differently than non-joint leisure time. We present a two member household optimization model of consumption and labour supply with household preferences which treat joint and sole consumption time differently. The choice of which household member supplies joint or sole time to the market is endogenous. The model offers no closed form solution and is not amenable to qualitative algebraics. It can nonetheless be used as an analytical framework for numerical simulation. And we use conventional Cobb Douglas and CES functional forms for preferences.A model formulation embodying these features appears not to have been considered in existing tax literature. Our numerical simulations clearly suggest the desirability of subsidizing secondary worker whose labour supply if increased can generate more joint time via reduced primary labour supply. This stands in sharp contrast to prior public finance literature.
The entry point for our analysis is that if members of the household value time spent together in consumption differently from time spent apart, the optimal tax structure will tax joint and non-joint time at different rates. We show this by calibrating our model to quasi-realistic data on primary and secondary labour supply behaviour and relative wage rates. We then use numerical simulation to explore the implications of different tax structures and find optimal tax rates. Subsidies to secondary workers are desirable since increased labour supply by them will allow primary workers to reduce labour supply and increase more highly valued joint time. In addition, neither taxing the household as a unit nor taxing the individual members based on a simple Ramsey rule (as in Boskin and Sheshinski (1983) ) is the best approach.
We assess the size of gains from moving to an optimal tax scheme from both an initial uniform household based and individual Ramsey rule based tax schemes. The size of gains depends on the revenue requirement of the government as well as key model parameters and data; particularly the wage rate spread across household members, and shares and elasticities in preferences.
Relative to both tax literature and that on household labour supply (see Chiaporri (1988 Chiaporri ( , 1992 , Fortin and Lacroix (1997) , and Rees (1988, 1996) ) we model households with primary workers who supply considerably more time to the market than secondary workers, but who sacrifice time spent together in joint consumption if they exploit the difference in labour market opportunities across household members that different wage rates imply. Consistent with empirical observation, in this framework secondary workers will have larger labour supply elasticities than primary workers since the secondary worker only foregoes non-joint leisure time when working, while the primary worker forgoes the more valuable joint leisure.
A broader implication of our analysis is that the Haig-Simons tradition emphasizing the use of broadly based income taxes which values all time equally reflects narrow and overly simple analytics. Income tax design should instead seek to exploit heterogeneity in the value of time and also across the activities individuals are engaged when using time (such as time of day which is not considered explicitly here). The key to efficient tax design is to recognize how and why such heterogeneity arises and correspondingly restructure income and other taxes. Here the quantification gains stemming from such design exploitation are large; probably larger than many existing estimates of the welfare costs of tax distortions of labour supply (see Whalley The idea behind our paper is that consumption jointly engaged in by both household members is typically valued more highly than consumption undertaken by one family member alone. Thus, joint consumption yields benefits which exceed the sum of the separate benefits from sole consumption, and shared time together in consumption yields benefits to household members which go beyond the direct consumption of the good. For example, if a household buys a TV and both members of the household view programs together, joint consumption benefits accrue to both household members which may exceed the separate benefits to each if they view programs apart.
Much consumption within the household embodies some form of intra-household jointness. Housing and many durable goods are analogous to pure public goods for which there is non-excludability of other household members. Excludable goods, such as food consumed by household members, might also have higher values if they are jointly consumed since dinner enjoyed together might be preferred to eating separately.
The idea that joint leisure consumption is preferred to time spent alone finds support in available evidence on joint retirement decisions. Pozzebon and Mitchell (1990) were the first to observe that "family considerations are more in wives' retirement decisions than own economic opportunities". Since then a series of papers (Gustman This notion has broader application than to the retirement decision, for example, the added work-life stress associated with overtime work (see Golden and WiensTuers (2005)). Since household members value joint consumption strongly this will be an important factor in their decisions about time allocation to the market. Specifically household members will try to organize their labour supply to overlap wherever possible and demand higher compensation when forced to work non-jointly.
For the purposes of the analytics we present here, we assume both that all household consumption takes this form and that goods consumed with joint leisure time are valued over consumption of the same good occurring with sole leisure time. We know of no prior literature embodying such features, but the structure we set out is analytically well defined and can be used in numerical simulation, even if there are no closed form solutions. We use specific functional forms and parameter values and generate results, which, even if parameter dependent, point towards a different design of the income tax compared to existing public finance literature.
We assume a household utility function defined over a single consumption good C and two types of leisure time enjoyed by household members which we denote as joint, respectively. Non-joint leisure will therefore be In the no tax case, household utility maximization subject to a budget constraint
where C is the quantity of the consumption good enjoyed by both household members. If the individual with the higher wage were to work full time this would maximize household income; but if this strategy were pursued all time devoted to leisure would be non joint and this would reduce the utility benefits of consumption to the household. On the other hand, if all leisure were to be in joint form, this would forgo opportunities to exploit the comparative advantage of household members in generating income, given wage differentials across family members. Some optimal allocation of joint and non joint time is thus implied by (1) whenever wages vary across individuals.
If we assume, for now, that household member 2 is the one who consumes non joint leisure time (the secondary worker) and member 1 supplies non joint time to the market (the primary worker), the first order conditions to (1) imply:
These, together with the budget constraint from (1), yield a system of three equations in three unknowns, C, L J , L N J . Assuming a prior regime selection, computing a solution to (2), (3) along with the budget constraint from (1), allows for an evaluation of household utility. Comparing this household utility to that computed with household member 2 being the primary worker yields an optimal solution to (1).
Tax rates t 1 and t 2 on household members can then easily be incorporated into this analysis. The first order conditions (2) and (3) become:
and the budget constraint becomes
is the revenue from the taxes returned to the household in lumpsum payment.
In similar fashion to above, solving (4), (5) and the budget constraint yields C, L J and L N J in the presence of taxes, and for these solution values the revenue R associated with the optimal solution can be found. Optimal tax rates can be found by a grid search over tax rate pairs constrained to yield the same revenue.
Numerical Analysis of Optimal Tax Structures in a Simple Joint Leisure Time Model
We have used the model above to evaluate optimal tax rates for a quasi-realistic model parameterization generated by calibration to a base case data set. We also use the model to compare the welfare implications of optimal tax structures to both household based uniform and individual based Ramsey rule tax schemes. We go beyond the conventional exact levels calibration used in micro models developed in Shoven and Whalley (1972) and discussed in Dawkins, Srinivasan and Whalley (2003).
We use both a level (base case data) calibration and a changes calibration to literature based labour supply elasticities.
Model parameters are calibrated so that under a uniform tax scheme the model solution reproduces a base case dataset and literature based labour supply elasticities.
The data we use for this purpose are reported in Table 1 where base case data and implied labour supply elasticities are displayed. Primary household members (individual 1) work 40 hours a week, and secondary members work 25 hours per week at half the wage of the primary worker. The wage of the primary worker and commodity prices are both normalized to one implying a value of C = 52.5 and w 2 = 0.5. Specifying values for ρ J , ρ N J and α we can calibrate the model to the in Table   1 find unique values of γ J and γ N J which solve equations (4) We then use this calibrated model parameterization to assess the welfare costs of a range of revenue equivalent tax structures. Table 2 reports results from a comparison of different equal yield tax rates for the model parameterization set out in Table   1 . The different tax rates schemes all yield the same revenue as the uniform tax rate structure in table 1. For each pair of tax rates we also evaluate the Hicksian equivalent variation of removing the taxes, moving from the uniform tax scheme and moving from the Ramsey rule tax scheme. Here, the desirability of subsidizing secondary workers labour supply emerges as a clear and central theme. This occurs since a subsidized increase in secondary workers labour supply allows for a reduction in primary workers labour supply, increasing more highly valued joint time consumption. The orders of magnitude of the quantitative gains involved are seemingly of the same order of magnitude of several existing estimates of the welfare costs of tax distortions of labour supply (see Whalley (1988) .
ratio of simple demand elasticities. In this case
η11 .
Summary and Conclusion
In this paper we present a model of household consumption and labour supply behaviour in which household members value time spent together in consumption more highly than time spent apart. Implicitly we treat consumption within the household as a pure public good. This analytical structure appears not to have been employed in previous literature, in part because of its endogenous regime choice by the household involved and hence the absence of closed form solutions. The model does, however, have intuitive appeal and can be worked with numerically.
We use the model to analyze optimal tax design, arguing in this case that the conventional public finance literature focus on whether to tax individuals or households is misfocused, since the issue is optimal tax treatment of jointly and non-jointly supplied time to the market. In turn optimal tax rates on joint and non-joint time can imply different tax rates for household members depending on their relative labor supplies. Our insights have application to the structure of social security systems, although a more detailed life-cycle model would be required for analysis.
We perform numerical simulation with the model for using calibrated to a quasirealistic base case data set, with further calibration to literature based labor supply elasticities. Results clearly point strongly to the desirability of subsidizing secondary workers labor supply, since this allows for increased labor supply by them, reduced primary worker labor supply, and increased joint consumption time over sole consumption time. Results also show a welfare gain from optimal joint/non-joint time taxation compared to both uniform taxation and individual Ramsey rule taxation.
Our modelling has application not only to the optimal income tax literature per se, but to other issues, such as overtime pay and joint retirement.
